Activities and properties of putrescine-biosynthetic enzymes in Vibrio parahaemolyticus.
The biosynthetic pathways for putrescine (Put) in Vibrio parahaemolyticus were delineated by measuring activities of the enzymes which would be involved in its biosynthesis. Experiments with labeled arginine and ornithine revealed that both of these amino acids were converted into Put by intact cells. The activities of three enzymes, arginine decarboxylase (ADC), ornithine decarboxylase (ODC), and agmatine ureohydrolase (AUH), were detected in cell extracts. ADC and ODC of V. parahaemolyticus were similar in the following properties to the corresponding enzymes of Escherichia coli: 1) both decarboxylases showed a pH optimum at 8.25 and required pyridoxal phosphate and dithiothreitol for full activity; 2) while ODC was considerably activated by GTP, ADC was only slightly; 3) both decarboxylases were inhibited by polyamines; 4) ADC was inhibited by difluoromethylarginine, a potent inhibitor of bacterial ADC. However, in contrast to the corresponding enzymes of E. coli, the V. parahaemolyticus ADC showed no requirement for Mg2+, and the AUH was active over a wide pH range of 8.5-9.5 with a maximum at pH 9.0. Furthermore, in all 6 strains tested, the activity of ADC was obviously high compared with that of ODC, and AUH was present with a relatively high activity. Cultivation of these strains at a suboptimal NaCl concentration (0.5%) resulted in a pronounced increase in both ADC and AUH activities. These observations suggest that the important pathway for Put biosynthesis in V. parahaemolyticus is the decarboxylation of arginine by ADC and the subsequent hydrolysis of its product, agmatine, by AUH.